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BEARING STRENGTH OF SOME SAND- CAST MAGNESIUl-1 ALLOYS 
By R. L. Moore 

INTRODUCTION 


The tests described in this report were imdertalcen to deteriaine the 
bearing strength characteristics of some magnesium- alloy sand castings 
and the relation between these and the more commonly determined tonsiJ.e 
properties. Although bearing Strengths are probably not a ver;,' impor- 
tant factor in the design of most magnesium-alloy castings, some few 
data relating to this property are needed for correlation irf.th the in- 
formation available on magnesium-alloy sheet (reference l) . Reference 2 
indicates that the bearing strength of most magnesium alloys, both 
wought and cast, may be taken as 1.6 times the tensile strength, pro- 
vided the edge distance in the direction of stressing is not less than 
twice the diameter of the hole. Since this approximate rule was based 
on bearing tests of magnesium- alloy sheet only, some investigation of 
its applicability to sand castings is needed. 

The three sand-cast magnesium alloys of principal interest from the 
standpoint of aircraft design are AM403, AM 26 O, and AM 265 . Beai-ing 
ultimate strength values are given in reference 3 foi* AM2o5 only, and 
these correspond to stresses equal approximate .ly to 1.4 times the ten- 
sile strength. No reference is made to bearing yield strengths or of 
the effect of edge distance upon bearing properties as in the case of 
the iiTTOught and cast aluminum alloys. 

The tests described in this report were undertaken to determine the 
bearing properties of these three cast magnesium alloys and to determine 
the relation between these and the tensile properties of this material. 
Data on compressive yield strengths and ultimate strengths in compres- 
sion and shear are also included. 


MATERIAL 

The material for these tests was obtained in the form of 3/8- by 

2|- by 12- inch cast slabs and standard l/2-inch- diameter cast tensile 
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test bars. Table I gives the chemical composition of these samples and 
indicates the heat treatment procedures to which they wore subjected. 
All the bearing test slabs were radiographed and found to be tjplcaldj 
sound and free from flux and other inclusions. 


SFECII^EKS AND PROCEDURE 


The bearing specimens were made by first squaring up the edges of 
the cast slabs and then machining the original 3 / 3 - inch thickness doTO 
to 1/4 or 1/8 inch. Material was removed from both faces of the cast- 
ings. 

Figure 1 shows the manner in which the specimens were loaded in 
bearing on steel pins (heat-treated drill rod), inserted in close- 
fitting drilled and reamed holes near ono end of the specimens. The 
l/ 4 -inch- thick specimens were loaded on a l/2-lnch-dlameter pin; whereas 
the l/ 3 - inch- thick specimens were loaded on a l/ 4 - inch- diameter pin. 
Specimen widths were nominal.ly 2 -j^inches for both thicknesses. Edge 
distances, measured in the direction of stressing from the center of the 
pin hole to the edge of the specimen, ran^^ed from 1 to 4 times the dlf.un- 
eter for the l/2-inch pin and 1.5 to 4 times the diameter for the 
l/ 4 -lnch pin. All bearing tests were made in triplicate. 

Hole deformations, from which bearing yield- strength values were 
determined, were obtained by measuring the relative movement of tl^e piii 
and the castings on the under side of the pin by means of a filar mi- 
crometer microscope, reading directly to 0.01 millimeter and by estima- 
tion to 0.002 mii.limeter. The xmder side of the pin projecting from the 
specimen on the microscope side was flattened slightly to provide a 
shoulder in the plaaie of the casting on which one of the reference 
points for the microscope readings could be located. The edge of the 
hole provided the reference point on the casting. 

Tensile tests were made in duplicate on the standard l/2-inch- 
diameter cast test bars submitted with each melt of bearing test slabs, 
as well as upon l/ 4 -inoh - thick sheet- type specimens machined fi’om the 
slabs. Compression and shear tests were made on 3/8- inch- diameter spec- 
imens machined from the l/2- inch- diameter tension test bars. 


EESUI.TS AND DISCUSSION 


Table II suiHmarizes the results of all the tension, compression, 
and shear testa. With the exception of the tensile yield strengths foi' 
alloy AI 4403 and one value of ultimate strength for this some alloy, the 
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tensile properties obtained from the standard l/2- inch- diameter test bars 
were well above the sx^ecified minimiim given in tables 6-5 and 6-6 of 
AWC-5 (reference 3) . The tensile yield and ultimate strengths obtained 
from the specimens machined from the bearing test slabs also exceeded 
specified minimum values (reference 4) . 

Table II shows ratios of the strengths obtained from the two types 
of tensile specimen used. Except in the case of one melt of a]loy Aj;4403, 
the average tensile ultimate strengths obtained from the cast slabs wei-e 
less than obtained from the. I/2- inch- diameter test bars, the diffei-ences 
ranging from 2 to l4 percent. The average tensile yield strengths, on 
the other hand, were higher in four of the seven cases considered for 
the specimens machined from the slabs. The elongation values obtained 
from the slabs were, in general, lower than obtained from the 3 /2-inch- 
diameter test bars although these differences wei’e not out of line with 
those permitted by specifications (reference 4) . 

The tensile and compressive yield strengths, which are assumed to 
be equal for cast magnesitim alloys, were in generally good agreement. 
Except in the case of alloy AM403, the differences did not exceed 10 
percent. Both the compressive yield and the ultimate shear strengths 
were, with one exception (AM403), above the typical values for the al- 
loys given in reference 2. 

The ultimate compressive strengths given in table II irore obtained 
in flat-end tests of 3/8-inch-dlameter specimens having a slendeiness 
ratio of I6 (length divided by radius of gyration). Values of this 
property are not generally specified because of the influence of speci- 
men proportions upon strengths obtained. It should be pointed out, 
however, that the strengths given are appreciably above, in most cases, 
the "block” compi'essivo stresses specified in tables 6-5 and 6-6 of 
ANC-5 for specimens having slenderness ratios of approximately 12. 

Table III and figures 2 to 8 give the results of the bearing testa. 
Figure 9 shows typical bearing failxires. Ratios of average bearing to 
tensile properties, the latter obtained from tensile specimens machined 
from the cast slabs, are summarized in table IV. 

As in previous investigations of bearing strengths, the object in 
comparing bearing and tensile properties was to determine whether or not 
a satisfactory basis could be established for selecting allowable bear- 
ing values from specified design values in tension, thoreiy eliminating 
the need for routine bearing tests. The value of such a procedure de- 
pends upon the uniformity of these ratios for a wide range of alloys or 
products. All of the high strength aluminum alloys in the form of sheet 
(references 5 aJid. 6), for example, have exhibited approximately the same 
ratios of bearing to tensile properties for any given edge distance . 

These ratios for sheet, however, are definitely not applicable to large 
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extrusioriB of some of the eame alloys, and for that reason it has been 
necessary to considei* large extrusions as special cases. In previous 
tests of iiiagnesium-alloy sheet (reference l) some distinction was made 
between bearing to tensile ratios foi' different tempers but, in general, 
a single ratio could be given to cover adequately several allo;y s and 
tempers for a given edge distance. 

Figiu’e 10 indicates more clearly than table IV the trend of the 
ratios of bearing to tensile properties obtained in these tests of cast- 
ings. TOe general shape of the dxagrams shown is loore representative of 
the behavior of wrought aluminum than wrought magnesium, aJ.though the 
spread between ratios of bearing ultimate to tensile ultimate strengths 
for the castings is greater than that observed for any of these other 
materials. Figure 10 also shows the ratios of bearing to tensile prop- 
erties previously obtained for ma,gneaium-alloy sheet. A number of 
interesting observations may be made: 

1. The ratios of bearing yield to tensii.e yield strengths for all 
the castings, wiL/h the exception of alloy AM403, were approximately 
equal for an;;/- one edge distance from 13) to 2D and the variation bot-;-7een 
these limits was about linear. For edge distances greater than 2D 'the 
yield ratios tended to level off to a more constant value . In. the case 
of the magnesium- alloy sheet, previously tested, the correspjonding ra- 
tios remained fairly constant for edge distances ranging from 1.5D to 
to. 


2. TOe ratios of bearing yield s'brongth to tensile yield strength 
for tho castings were appreciably higher than have been observed for 
sheet of either aluminum or magnesium tested at -the same edge distances. 
The high ratios for alloy AM403 as compared to the other castings bto 
not considered particularly sigriificant because of the low tensile yield 
strength of this material. Corresponding ratios for the low yield 
strexigth aliminum alloys are also out of line witli the values for the 
higher strength alloys. 

3. TOe ratios of bearing ultimate strength to tensile uj.timate 
strength for the castings show a much greater spread for any one edge 
distance than has been observed for either the -wi’ought aluminum or 
magnesium alloys. It will be noted, however, thab -bhe meoji of -bhe 
values observed for the mgnesium castlings is not greatly different from 
that obtained for magnesium- alloy sheet. 

4. Pin diameter seemed to have a significant effect upon both bear- 
ing yield and ultimate strengths. For ein edge distance of 1.5D tiie 
bearing values observed for the l/4- inch-diameter pin in a 2^- inch-wide 
specimen were less than obtained for tiie I/2- inch-diameter pin in a 
specimen of the same width. For edge distance of 2D or greavter, how- 
ever, the bearing values obtained for the l/4-inch-diameter pin were 
higher . 
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Of the foregoing ohsex^rations, the wide spread in ratios of hearing 
ultimate to tensile ultimate strength for castings having approximately 
the same tensile strengths and the high ratios of bearing yield to ten- 
sile yield strengths are of principal interest. Although on exp3.anation 
of this behavior is not apparent, the results wouJ.d seem to indicate 
that the expression of bearing strength characteristics in terms of ten- 
sile properties alone, while adequate for the purposes Intended here, 
probably does not make proper allowance for all the factors involved in a 
bearing test. 

It appears from figure 10 that a fairly representative set of ra- 
tios of bearing yield to tensile yield strength can be given for all the 
heat-treated casting alloys tested. No special consideration need be 
given to the high ratios obtained in the tests of alloy AM403, it is be- 
lieved, in view of the low yield strength of this material. These pro- 
posed ratios are as follows: 


Ratio 

Edge Distance 

ID 

1.5D 

2D or greater 

Bearing yield 




Tensile yield 

1.5 

2 

2.5 


It should be emphasized that the corresponding ratios for edge distances 
of 1.5D and 2D for high strength aluminum-alloy sheet are only 1.4 and 
1.6, respectively; whereas ratios for magnesium- alloy sheet for edge dis- 
tances of I.5D or greater range from only 1.3 to 1.5. These differences 
are sufficiently great to warrant some consideration of their possible 
significance . 

The 2-percent offset yield criterion which has been used in all re- 
cent bearing tests made at this Laboratory is, of course, an arbitrarj'" 
one . An examination of a number of bearing stress-hole elongation 
curves for these castings, as well as for the magnesiTmi- and aluminum- 
alloy sheet previously tested, has indicated, however, about the same 
yield characteristics. Ratios of the stresses at first yielding (pro- 
portional limit) to the so-called bearing yield values (2-percent set) 
range from about 0.55 to O.65 for all these materials. The ratios for 
the castings, in fact, were about intermediate between those for the 
magnesium- and aluminim- alloy sheet tested. The method of selecting 
bearing yield strengths appears as applicable, therefoi^3, to these cast- 
ings as to these other materials. 

The principal difference between the results of these tests of cast- 
ings and previous tests of wrought alloys is that the ratios of beai’ing 
yield to bearing ultimate strength are appreciably higher for the 
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castin^^s. In other words, the margin of strength heyond the yield value 
for the castings is relatively small. With the exception of alloy All'iOi, 
the hearing yield values in table III range from 65 to 92 percent of the 
ultimate bearing values, with the corresponding average ratios vai^ring 
from 85 percent for ID to 73 percent for to. It is appai’ent from these 
data that ultimate bearing strengths rather than yield values will 
govern generally in the design of castings of this type for aircraft. 

It is obviously not possible to select from figtu:-o 10 a set of ra- 
tios of bearing ultimate to tensile ultimate strengths that is e.s 
representative of the materials tested as wa.s possible for yield 
strengths. For an edge distance of I. 5 D, for example, the ultimsle 
strength ratios range from 0,90 to I. 8 O; whereas in the tests of the 
magnesium-alloy sheet the corresponding ratios range from. onJ.y 1.3 to 
1.6. For an edge distance of 2D approximately the same relative behav- 
ior was observed for the castings. The highest ratios, it v/ill be noted, 
were obtained for the tveakest aJ.loy, A14to3. The ratios for alloy AM 26 O 
were consistently higher than for AM265, with the ratios for the T6 tem- 
per exceeding that for the T4 temper in botli cases. 

A comparison of the ratios of bearing viltimate to tens! le ultijasle 
strengths obtained in these tests with the value of 1.6 given in refer- 
ence 2 for edge distances of 2D or greater shows only two i-atios 
significantly below the published value. These exceptions are both for 
alloy AM265-T1!-. I.n view of the similarity of the tensile properties 
specified for this alloy and AM260-T4, the apparent wealoioss of AM 265 in- 
these tests might ■vftjll be disregarded, it is believed, until more evi- 
dence of its variance with the published bearing to tensile ratio is ob- 
tained. It shotild be emphasized that the average of all the ultimate 
strength ratios given in table IV for the heat-treated castings is I .63 
for an edge distance of 2D. 

For edge distances of 1.5D, the ratios of bearing t<? tensile ulti- 
mate strengths for the l/4- inch-diameter pin tests were lower than 
observed for the I/ 2 - inch-diameter pin. The consideration to be given 
this result is questionable, however, in view of the fact that the rela- 
tive position of the ratios for the tests at 2D was just reversed. For 
the present, at least, an average of the ratios given for the heat- 
treated castings at I. 5 D should be reasonably satisfactoiy . Tho fol.low- 
ing ratios are proposed for the castings tested: 


Eatio 

Edge distance 

ID 

1.5D i 

r 

1 

2D or greater 

Bearing ultimate 

0.8 


1.6 

Tensile ultima.te 

1.2 
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These ratios are atiioittedly not as conservative from the standpoint of 
the test results, except for alloy AM403, as those proposed for yield 
strengths. In view of the relatively small range of tensile properties 
covered hy the entire group of heat-treated castings tested, the use of 
an average set of ratios of hearing ultimate to tensile ultimate 
strengths such as proposed is believed justified. 

Tests at a minimum edge distance of ID rathei* than the customary 
I. 5 D were included as a desirable feature of a preliminary investigation 
of the bearing properties of magnesium castings. Correspondingly small 
edge distances were included in the first bearing tests of wrought- aluml-r' 
num alloys until a reasonable basis for estimating the effect of edge 
distance was established. In the design of caotiiigs it is doubtful if 
edge distances smaller than 2D in the direction of stressirjg will often 
be considered. 


CONCLUSIONS 


The following conclusions are believed to be Trra.rranted by the re- 
sults of the tests of the sand-cast magnesium alloys described in this 
report. Three alloys, AMU03, AM 26 O, and AM265^ the latter two in both 
the heat-treated (T4) and heat-treated and aged (T 6 ) tempers, have been 
included: 

1. The 3/S- by by 12 - inch especially cast bearing test slabs 

and the corresponding standard l/ 2 - inch- diameter cast tensile test bars 
exhibited tensile properties which, with several minor exceptions, met 
specified requirements for these alloys as given in references 3 ^ 

and were satisfactory, therefore, for an investigation of bearing 
strengths . 

2. The ratios of bearing yield to tensile yield strength obtained 
for all the castings were appreciably higher than obtained in previous 
tests of wrought -aluminum- or magnesium alloys. Hie following ratios 
are proposed for the castings tested, neglecting the high values ob- 
served for the unheat-treated alloy AM403. 


Ratio 

■ ■ ■ . - I-- . j 

Edge distance 

ID 

1.5D 

2D or greater 

Bearing yield 
Tensile yield 

1.5 

2 

2.5 
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3. The ratios of bearing •ultimate to tensile ultimate strength ob- 
tained for the castings sho-w iirach more variation fox’ materials ha'ving 
approximately the seme tensile properties than has been obsei’ved in pre- 
vious tests of either vrought aluminum or magnesiTun. The folJ.ovJng 
average x’atios are proposed, ho■^^ever, as being generally applicable to 
these materials neglecting, as before, the ratios for 


Ratio 

Edge distance 

ID ! 1.5D 

2D OX’ gx’eater 

Beai’ing u].timate 
Tensile ultimate 

0.8 

1.2 

1.6 


4. Tlxe ratios of bearijog yield to bearing ultimate strengths ob- 
tained for the heat-treated castings •v/ere considerably higher tlaan 
observed in px-evious bearing tests of ■wrought materials. Ultimate bear- 
ing values, therefore, -will be of principal interest in the design of 
most magnesixan-alloy castings. 


Alumj.num Be search Laboratories, 

Aluminum Company of America, 

New Kensington, Pa., March 26, 1946. 


MCA TN No. 1136 


9 


references 


1. Sharp, W. H., and Moore, R. L.: Bearing Tests of Magnesium-Al.107 

Sheet. MCA TN No. 897, 1943. 

2. Designing with Magnesixim. Am. Magnesium Corp., 1945. 

3. Strength of Aircraft Elements. U.S. Arrqy-Navy- Civil Com. on Aircraft 

Design Criteria (ANC-5), Amendment No. 1, Oct. 1943. 

4. U.S. A3rmy-Navy Aeron. Spec. AN-QQ-M-56« 1943. 

5. Moore, R. L., and Wescoat, C.: Bearing Strength of Some Wrought- 

Aluminum Alloys. MCA TN No. 901^ 1943. 

6. Wescoat, C., and Moore, R. L.; Bearing Strength of 75S-T Aluminum- 

Alloy Sheet and Extruded Angle. NACA TN No. 974, 1945. 





V 









\A j*>-% , • ' h^l 

■ ‘ t 


. ««' «f AS)«I 


} ■ 2 Tr 


I ‘ tis: 








>v "i *t Ijl ^riJIP#^ V= ^ 


S »«X «W30M> AmV 1*9 *9 1'^fiWil^ 

itv .«« « ^ 3 W? i 4 #<Mlj 9 .'. 


I :{W''- «»l»*<* 5 ljrft 


r?.< 


j».v '*'^: 


t^tjf’i. jf*' .i 


„m^ -r • .i ),3 

.; ^'J » ^ .4 kfl® a 




*i«V^jr*C 9 , ^ . 


.MfS . 


•^ 4 ' 


t« 


16 -U -rtir ■ 


xm^^A .K9 Jt 

< . ■' 5 ^- 

r.s ,i»cio-rt»^# «a» ,ji .t ,»i o< ,t ' - 


. r 


.»■ ws ASM .itDa-U latmkmiA .^4^ 

‘ I . V 

;.J t.ff IKM t.Si. .. 3 f* 


' «vr^ ‘a ! »■ ti— 9 
.<M ( 0 * iiaa . 



«L^ 


< 



TABI2 I 


COMPOSITICW AMD HEAT TREA35®fT OP MAaKESIUM-ALLOI SA3W) CA3THWS 


Alloy 

Melt 

number 

Percent of alloying elements 

Heat treatment 

Aging treatment 

A1 

Zn 

Mn 

SI 

Cu 

AM260-T4 

R27M 

8.7 

2.2 

0.17 

0,11 

0.01 

18 hr at 775 ^ I* 

Noiks 

AM 26 O-T 6 

ROIM 

8.8 

2.1 

.20 

.11 

.01 

18 hr at 775 ° F 

12 hr at 450^ F 


R22M 

8.8 

2.0 

.18 

.11 

.01 

18 hr at 775 ° F 

12 hr at 450® F 

AH265-T1i 

H 6 IB 

6.7 

3.1 

M 

<.05 

- 

2 hr at 640^ F + 12 hr at 730° F 

None 

AM 265 -T 6 

H 6 IB (A) 

6.7 

3.1 

.41 

<.05 

- 

2 hr at 640° F + 12 hr at 730° F 

12 hr at 450° F 

AM403-C 

UO 3 -OI 

< .01 

<.01 

1.62 

.15 

_ 

None 

None 


i*03-02 

<.01 

<.01 

1.55 

.09 

- 

Noxie 

None 


TABLE rv 

RATIOS OF A7ERASE BEARING TO TENSII£ PROHERTU5S FOR MACaCESIUM-ALLOT SAHD CASTUKS 


Alloy 

Melt 

number 



Ratios for edge distances 

a 



1 X pin diameter 

1.5 X pin diameter 

2 X pin diameter 

4 X pin dlazoeter 

BS/TS 

BYS/TYS 

BS/TS 

BYS/TYS 

BS/iB 

BYS/TIS 

BS/TS 

BYS/TYS 


Bearing t 

sets on 1 / 2 - 1 

.n. -diameter e 

iteel pin In 

1/4- In. -thick 

by ^-in, 

,-wide speclmc 

>n6 


AM260-T4 

R27M 

— 

— 

1.45 

2.19 

1.64 

2.52 

1.92 

2.57 

AM 26 O-T 6 

ROIM 

__ 

.. 

1.42 

2.13 

1.75 

2.58 

2,05 

2.79 


R22M 

-- 

-- 

1.57 

2.21 

1.88 

2.75 

2.26 

2.99 

AM265-T4 

H 6 IB 

0.77 

1.58 

1.07 

2.15 

1.30 

2.62 

1.66 

2.89 

AM 265 -T 6 

H 6 IB (A) 

.89 

1.52 

1.29 

2.10 

1.58 

2.52 

1.83 

2.66 

AM403-C 

403-01 

__ 

__ 

1.80 

3.32 

2.20 

3.55 

2.30 

3.78 


403-02 

— 

-- 

-- 

— 

— 


2.15 

3.56 


Bearing t< 

5sts on l/4-l 

n. -diameter s 

teel pin In 

1/8- In. -thick 

by ^in, 

-wide epecime 

ms 


AM265-T4 

H 6 IB 

— 

— 

0.90 

2.09 

1.49 

2.67 

1.90 

3.35 

AM 265 -T 6 

H 6 IB (A) 

— 

— 

.99 

1.76 

1.76 

2.68 

1.98 

2.94 


Ratios b€ised on tensile properties obtained from beeirlng tost slabs, 

BS * bearing ultlmato TS « tensile ultimate 

BYS » beeorlng yield TYS « tensile yield 
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TABUS II,- TEWSIUB, COKHRESSIYE, AICD SHEAR STREHGIHS OF MAGNESIUM-ALLOT SAHD CASnUGS 

M. T, Nob. 013045-A and 0521^5-0 


Alloy 

Molt 

and 

test 

number 


Properties of 

1/2- inch-diameter standard test bars 


Tensile properties 
of bearing test slabs^ 

Ratios 

Tension^ 

Can^ression- 

Shear^ 

Ratios 

Ultimate 

strength 

(pel) 

(1) 

TioXd 

strength^ 

(pel) 

(2) 

Elon- 
gation 
in 4D 
(percent) 
(3) 

Ultimate 

strength 

(pal) 

(4) 

Yield 

strength^ 

(pel) 

(5) 

Ultimate 

strength 

(pai) 

(6) 

(2)/(5) 

(6)/(l) 

Ultimate 

strength 

(pel) 

(7) 

Yield 

strength^ 

(pel) 

(8) 

Elon- 
gation 
in 2 in, 
(percent) 
(9) 

(7)/(i) 

(8)/(2) 

AM260-T4 

R27M-1 

41,100 

15,100 

12.5 

54,400 

15,200 

22,200 



35,400 

21,300 

2.0 




-2 

41,300 

13,800 

11.5 

52,300 

15,000 

22,400 



37,800 

18,700 

3.5 




Ar . 

41,200 

14,450 

12.0 

53,350 

15,100 

22,300 

0.96 

0.54 

36,600 

20,000 

2.8 

0.89 

1.38 

AM26O-T6 

ROlM-1 

41, 600 

23,200 

2.5 

60,100 


25,300 



37,100 

22,000 

1.5 




-2 

40,000 

25,400 

2.5 

65,500 

22,400 

25; 700 



35; 700 

21.700 

1.5 




Av. 

40,800 

24,300 

2.5 

62,800 

T- 

25,500 

1.09 

.62 

36,400 

21,850 

1.5 

.89 

.90 


R22M-1 

40,100 

24,000 

3.0 

63,900 

21,700 

25,100 



30,500 

21,200 

1.0 




-2 

36,900 

20,000 

2.0 

63,900 

22,000 

24,900 



35,800 

21,100 

2.0 




Av. 

3875^ 

22,000 

2.5 

63,900 

21,850 

25,000 

1.01 

.65 

33,150 

21,150 

1.5 

.86 

.96 

AM265-T4 

H6IB-I 

43,000 

14,800 

16.0 

55,500 

16,200 

22,600 



40,600 

15,200 

11.0 




-2 

43,100 

15,000 

15.5 

53,700 

14,900 

22,400 



39,100 

14,800 

10.0 




Av. 



15^5 

54,600 

15,550 

22,500 

.96 

.52 

39,850 

15,000 

10.5 

.92 

1.00 

AM265-T6 

H6IB (A)-l 

41,900 

20,100 

5.5 

60,700 

20,100 

23,900 



41,700 

21,600 

4.0 




-2 

1*0,500 

21,100 

1^.5 

60,700 

21,600 

23,600 



38,800 

20,300 

4.0 




Av. 

41,200 

20,600 

5.0 

60,700 

20,850 

23,750 

.99 

.58 

40,250 

20,950 

4.0 

.98 

1.02 

AM403-C 

403-01-1 

13,900 

3,800 

6.5 

24,000 

3,700 

13,400 



11,200 

3,800 

6.0 




-2 

11,500 

3,000 

5.5 

25,400 

3,900 

13,800 



11,100 

3,300 

6.0 




Av. 

12,700 

3,1^ 

6.0 

24,700 

3,800 

13,600 

.90 

1.07 

11,150 

3,550 

6.0 

.88 

1.04 


403-02-1 

13,500 

2,900 

7.0 

27,300 

3,800 

12,500 



14,700 

4,300 

6.0 




-2 

13,900 

2,600 

7.0 

25,600 

4,000 

12,900 



15,500 

4,300 

6.0 




Av . 

13,700 

2,750 

7.0 

26,450 

3,900 

12,700 

.71 

.93 

15,100 

4,300 

6.0 

1.10 

1.59 


fig. 1 of A.S.T.M. Tentetlve Spoclflcatlone for Magnesium-BasB Alloy Sand Caatinge (B80-44T), 1944 Book of A.S.T.M. Standards, pt. I, p. 1507. 
^ests of 3/8-ln.-dlam. x 1^-ln. long epoclmens (L/r « I6) machined from standard tensile test tars. 

^ests of 3/S-in.-diam. x 3-in. long specimens machined from standard tensile test bars. 

Tests of l/4-in. -thick sheet- type specimens machined from center of 3/8- X 2i- X 12-in. cast slabs. See fig. 2 of Standard Hethods of Tension 
Testing of Metallic Materials (E8-42), 1944 Book of A.S.T.M. Standards, pt. I. 

^Stress corresponding to offset of 0.2 percent. 
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TABUE III.- BEARIW5 STRENGOES OF MACaCESIDM-AILOY SAHD CASTHSOS 


Alloy 

Tost 

number 

Bearlx^ strengths (psl) for edge dlstam;oe » 

' 

L X pin diameter 

1.5 X pin diameter 

2 X pin diameter 

4 X pin diameter 

Ultimate 

Ylold^ 

i'allupe^ 

Ultimate 

^ Yield 

Type of 
falliov 

Ultimate 

Yield 

Type of 
failure 

Ultimate 

Yield 

Type of 
failure 





Test 

s made on l/2- 

In.-dlametei 

:• steel pin 1 

n l/4-.ln.-thl< 

k b, 2-3-1, 

i.-vlde spec: 

imens 



AM260-T4 

1 




53,200 

44,800 

T 

60,000 

50,800 

T 

71,400 

54,000 

B 


2 




50,000 

40,600 

T 

59,200 

49,800 

T 

70,200 

48,600 

B 


3 




55,900 

46,000 

T 

61,200 

51,000 

T 

69,800 

52,000 

B 


Av. 




53,000 

43,800 


60,100 

50,500 


70,500 

51,500 


AM260-T6 

1 




52,200 

46,000 

T 

66,900 

55,600 

T 

74,900 

63,400 

3t 


2 




51,000 

47,200 

T 

62,300 

58,200 

3t 

74,000 

61,200 

T 


3 




51,900 

46,800 

3t 

60,900 

57,000 

T 

75,000 

60,800 

T 


Av. 




51,600 

46,600 


63,900 

56,300 


74,500 

61,000 


AM265-T4 

1 

30,700 

23,200 

S 

41,100 

32,800 

TS 

49,400 

38,600 

TS 

66,400 

43,600 

B 


2 

29,300 

23,200 

TS 

42,500 

32,000 

S 

52,900 

39,200 

TS 

67,400 

44,400 

B 


3 

31,500 

24,600 

TS 

43,800 

32,200 

TS 

53,200 

40,400 

TS 

64,800 

42,000 

B 


Av. 

30,700 

23,700 


42,500 

32,300 


51,800 

3974^ 


66,200 

437W 


AM265-T6 

1 

37,000 

32,800 

TS 

51,100 

42,400 

T 

63,300 

54,800 

T 

74,000 

58,200 

B 


2 

35,300 

30,800 

TS 

51,000 

43,600 

T 

61*, 100 

52,000 

T 

73,700 

54,800 

B 


3 

35,600 

31,800 

TS 

53,800 

46,000 

T 

63,1*00 

52,000 

T 

73,400 

54,200 

B 


Av. 

36,000 

31,800 


52,000 

44,000 


63,600 

52^,900 


73,700 

55,700 


AM403-C 

1 




19,200 

12,900 

T 

24,100 

11,900 

T 

30,100 

15,100 

4,p 


2 




21,000 

10,700 

T 

24,700 

13,100 

T 

25,700 

13,400 

T 


3 




20,100 

11,900 

T 

24,900 

12,900 

T 

34,800 

15,500 

4rj, 


Av. 




20,100 

11,800 


24,600 

12,600 


32,400 

*^5,300 






Test 

;e made on l/4- 

-In.-dlamete 

r steel pin 

In l/8-in.-thi 

ck X 2-l-in 

16 

..-vide specj 

mens 



AM265-T4 

1 




36,600 

32,000 

S 

59,500 

40,800 

S 

73,200 

51,400 

B 


2 




34,600 

29,600 

S 

57,500 

40,400 

S 

77,500 

50,200 

B 


3 




36,500 

32,600 

S 

60,800 

39,200 

S 

77,100 

49,200 

B 


Av. 




35,900 

31,400 


59,300 

4o,ioo 


75,900 

50,300 


AM265-T6 

1 




39,900 

36,400 

S 

69,900 

56,000 

S 

75,600 

61,600 

B 


2 




41,200 

37,000 

TS 

71,300 

60,000 

S 

82,300 

66,000 

B 


3 




39,300 

37,200 

TS 

70,800 

52,200 

S 

81,600 

57,800 

B 


Av. 




4o,ioo 

55;^ 


70,700 

^,100 


797800 

61,800 



^Yleld stress corresponds to offset of 2 percent of pin dlam. from Initial stralght-llne portion of bearing stress - hole elongation curves. 
^l^Tpes of failure: T - tension on transverse section through pin hole TS - combination of shear and tension 


S - shear of si>eciiiion above pin B - bearing or crushing of specimen above pin 

^It No. R22M - Tests not included In average. All other teste of AM260-T6 from Molt No. ROIM. 

Stelt No. 403-02 - All other tests of AM403-C from hfelt No. 403-01. 
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Figure 1.- Arrangement for bearing tests. Pin supports slotted vertically oq 
under pin to permit viewing hole deformation. 
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Bearing stress, Bearing stress, psi 
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Figure 2.- Bearing stress - hole elongation curves for magnesium alloy castings, 


260 -T4. 



Figure 3.- Bearing stress - hole elongation curves for magnesium alloy castings, 
260-T6. 
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Figs. 4,5 



Pin diameter, D, = 1/2 in. 

Specimen thickness = 1/4 in. 
Specimen width = 2-3/16 in. 


A-1, A-2, A-3; edge distance = 4D 
B-1, B-2, B-3; edge distance = 2D 
C-1, C-2, C-3; edge distance = 1.5D 
D-1, D-2, D-3; edge distance = ID 


Figure 4.- Bearing stress - hole elongation curves for magnesium alloy castings, 
265-T4. 



Pin diameter, D, = 1/2 in. 
Specimen thickness = 1/4 in. 
Specimen width = 2-3/16 in 


A-1, A-2, A-3; edge distance = 4D 
B-1, B-2, B-3; edge distance = 2D 
C-1, C-2, C-3; edge distance = 1.5D 
D-1, D-2, D-3; edge distance = ID 


Figure 5.- Bearing stress 
265-T6. 


hole elongation curves for magnesium alloy castings. 
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Figs. 6,7 



Pin diameter, D, = 1/2 in. 

Specimen thickness = 1/4 in. 
Specimen width = 2-3/16 in. 


A-1, A-2, A-3; edge distance = 4D 
B-1, B-2, B-3; edge distance = 2D 
C-1, C-2, C-3; edge distance = 1.5D 


Figure 6.- Bearing stress - hole elongation curves for magnesium alloy castings, 
403-C. 



Pin diameter, D, = 1/4 in. A-1, 
Specimen thickness = 1/8 in. B-1, 
Specimen width = 2-3/16 in. C-1, 

Figure 7.- Bearing stress - hole elongation 
265-T4. 


A-2, A-3; edge distance = 4D 
B-2, B-3; edge distance = 2D 
C-2, C-3; edge distance = 1.5D 

curves for magnesium alloy castings, 
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Figp. 8,10 



Pin diameter, D, = 1/4 in. A-1, A-2, A-3; edge distance = 4D 

Specimen thickness =1/8 in. B-1, B-2, B-3; edge distance = 2D 

Specimen width = 2-3/16 in. C-1, C-2, C-3; edge distance = 1.5D 

Figure 8.- Bearing stress - hole elongation curves for magnesium alloy castings, 
265-T6. 



2.2 
1.8 
1.4 
1.0 
.6 
2.2 
1.8 
1.4 
1.0 

ID 1.5D 2D 3D 4D 

Edge distance in terms of pin diameter, 

Figure 10.- Ratios of bearing to tensile 
strengths, magnesium alloys. 
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Figure 9.- Failures of sand-cast mag-nesium alloy bearing specimens. S, shear; 
ST, combination of shear and tension; T, tension; B, bearing. 
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